Involvement of interleukin-6 and prostaglandin E2 in periarticular osteoporosis of postmenopausal women with rheumatoid arthritis.
In experimental arthritis, blocking of the receptor activator of nuclear factor kappaB ligand (RANKL) by osteoprotegerin (OPG) treatment prevents bone loss but not inflammation, suggesting that there are inflammation-related factors that regulate RANKL and OPG. However, it is not known which factors regulate RANKL and OPG in human inflammation-induced bone loss. To clarify the inflammation-related factors that play a role in periarticular osteoporosis in patients with rheumatoid arthritis (RA), the synovial fluid and synovium of the knee joint, and the periarticular cancellous bone of the femoral condyle were collected at surgery from postmenopausal women with RA or osteoarthritis (OA). All patients with RA had radiologic bone loss on the femoral condyles, while such a loss was not observed in patients with OA. The present study examined: (i) tumor necrosis factor alpha (TNFalpha), interleukin (IL)-1beta and IL-6 levels in synovial fluid: (ii) TNFalpha, IL-1beta and IL-6 messenger RNA (mRNA) expression in the synovium and the cancellous bone that contained bone marrow; and (iii) IL-6 and prostaglandin E2 (PGE2) production in cultured osteoblast-lineage cells derived from collagenase-treated cancellous bone fragments. Inflammation of the knee joints in patients with RA was confirmed by significantly higher proinflammatory cytokine levels in the synovial fluid and the synovium than those seen in patients with OA. In patients with RA, mRNA expression of IL-6, but not TNFalpha and IL-1beta, in the cancellous bone and IL-6 and PGE2 production in the osteoblast-lineage cells were significantly higher than in patients with OA. These findings suggest, for the first time, that IL-6 is involved in periarticular osteoporosis in postmenopausal women with RA. IL-6 and PGE2 released from osteoblast-lineage cells could be, at least in part, responsible for human inflammation-induced bone loss.